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(57) [Abstract] 

[Objective] While possessing brilliance, it offers multilayer pai 
nt film formation method which can formthehigh grade color 
coating where depth and saturation are high 

[Constitution] Substrate paint film formation step to which lu 
ninance in Munsell display system in substrate surface applies 
thecolorless substrate formation paint of N 3 or less. 
Interference rrica pigment which possesses vehicle and dark 
part region in the substrate paint film surface, and formation 
method of multilayer coating which administers topcoat paint 
film formation step whichapplies topcoat paint which coloring 
pigment which occasion where hue Hin Munsell display system 
designate hue of interference color of 
aforementionedinterference mica pigment as 0 vis-a-vis 
Munsell hue circle 100, + 50 thearound left, indicate with - 
50 around right is inhue range of0-tf- 25 at least 1 kind is 
contained, to sequential. 



[daim(s)] 

[Qaim 1] Substrate paint filmformation step to which luninan 
ce in Munsell display system in substrate surface applies 
thecolorless substrate formation paint ofN 3 or less. In 
substrate paint film surface vehicle , Interference mica pigment 
which possesses dark part region, and multilayer paint film 
formation method whichdesignates that topcoat paint film 
formation step which applies topcoat paint which coloring 
pigmentwhich occasion where hue H in Munsell display system, 
designate hueof interference color of aforementioned 
interference rrica pigment as Ovis-a-vis Minsell hue circle 100, 
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+ 50 around left, indicate with the- 50 around right is in hue 
range of 0 +/- 25 at least 1 kind iscontained, is adninistered to 
sequential as feature. 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention, while vehicle b 
ody and its part of automobile, in variouscoated substrate such 
as bicycle, household appliance product and building material , 
possessing brilliance, reg^rdsthe formation method of 
miltilayer coating which forms coating which has color 
flopinpression depth and saturation being 

[0002] 

[Prior Art] Until recently, method which forms multilayer coati 
ng which includes thecolored mica in order to do automobile 
coating which irrproves color design is known It consists of 
color base layer and clear layer which include colored nicaand 
coloring pigment in for example Japan Unexamined Patent 
Publication Showa 61 - 129071 disclosure , color base layer 
includes colored mica of fixedgrain size range, polymerizing 
specific ethylenic monomer, laminate coating which is a coating 
ofthe L value 3 0 or below which consists of vehicle of vinyl 
railticorrponent polymer corrponent and crosslinking 
component whichare acquired is proposed. 

[0003] On one hand, white nica pigment is widely used as paint 
corrponent which grantsthe shiny which has pearl-like lusterous 
feel in coating, applies formation ofthe coating on color 
intermediate coat coating which colors paint which includes said 
whiterrica pigment is done furthermore by multilayer paint film 
formation method of 3 coating type which formsthe clear 
coating. This kind of miltilayer coating is formed when, from, 
with object which raisesthe decorative, coating technology 
which sets luminance of substrate coating which consistsof 
intermediate coat coating to specific range is proposed In for 
example Japan Unexamined Patent Publication Showa 61 - 
37423 disclosure , With Munsell color chart on color base of N - 
4 to N - 8 transparent interference coatingwhich includes nica 
which was covered with metal oxide whichconsists of titanium 
dioxide 6 to 1 3 % (resin solid corrponent ratio) mainly coating 
to do, Furthermore coating method which top clear coating 
coating is done, in Japan Unexamined Patent Publication 
Showa 63 - 156571 disclosure ,with air misting type painting 
machine coating does nica base paint which contains 
thecoating nica 0. 1 to 3 wt% on substrate coating where 
luminance consists of intermediate coat coating ofMunsell 
value Nl to N6above 2 stage, this nica base paint between 
uncured method which thecoating is done has been disclosed 
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clear paint with wet on wet. 
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[0004] 

[Problems to be Solved by the Invention] But, regarding Prior A 
rt which forms rmltilayer coating making use of paintwhich 
includes colored rrica pigment and white interference rrica 
pigment, in additionto feet that color uneveness occurs 
sometimes, while possessing the brilliance, there is a difficulty 
which cannot form decorative coating where depthand 
saturation are hi$i easily. 

[0005] According to examination of these inventors, when plac 
e where itoriginates in luster difference of topcoat coating and 
substrate coating is large, luster differenceof both coatings 
interlayer balance adjusts these phenomenon well it was verified 
that itis cancelled to effective. Continuously, as for result of 
repeating research concerning thelurrinance balance condition 
of optimum, it designated luminance of Munsell display 
systenin substrate coating as N 3 or less, it elucidated that 
rmltilayer paint film formation of decorativewhich is superior 
rrica pigment which at same time is contained in thetopcoat 
paint with coloration interference nica which is dark part 
region of thespecific hue and j ointly using with coloring 
pigment of specific colorg^mut becomes possible. 

[0006] As for this invention, being something which was develo 
ped on basis ofthe this knowledge, as for purpose while 
possessing brilliance, it is tooffer formation method of 
rmltilayer coating which forms coating which has color 
flopinpression depth and saturation being high. 

[0007] 

[Means to Solve the Problems] As for rmltilayer paint filmfor 
mation method due to this invention in order to achieve 
theabove-mentioned objective, substrate paint film formation 
step to which luminance in Munsell display system inthe 
substrate surface applies colorless substrate formation paint of N 
3 or less. In substrate paint film surface vehicle , Interference 
rrica pigment which possesses dark part region, and hue H in 
theMunsell display system, designate hue of interference color 
ofaforementionedinterference rrica pigment as 0 vis-a-vis 
Munsell hue circle 100, + 50 thearound left, designate that 
topcoat paint film formation step which applies topcoat 
paintwhich coloring pigment which occasion where it indicates 
with - 50the around right is in hue range of 0 +/- 25 at least 1 
kind iscontained, is administered to sequential as feature in 
regard toconstitutioa 

[0008] Regarding to this invention, substrate paint filmformati 
on step luminance of Munsell display system applying 
thecolorless substrate formation paint of N 3 or less and 
preferably N 2 or less to substrate surface, is thestep which 
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forms substrate coating luminance of Munsell display system, 
with index which is indicated with theinside luminance axis of 
hue, luminance and saturation which areshown with JIS 
Z8721 "Due to three attributes display method of color", as 
for luminance 3 or less it is a region which belongpto dark color 
gamut. When luminance of colorless substrate formation paint 
exceeds N3, luminance balance of dark part region of 
interference rrica pigment which is contained inthe topcoat 
paint deteriorates, depth feel is not granted by topcoat coating, 
reachesthe point where white becoming dim impression occurs. 

[0009] In white in titanium dioxide and black luminance tone i 
t doesthe colorless substrate formation paint which is used for 
substrate paint filmformation step, in range of theNl to N3 
making use of carbon black as coloring pigment. But, coloring 
pigment is not something which is limited to these, to 
beregularly used to one for paint, also various organic type or 
colorless pigrrentof inorganic type and it is possible uses 
extender. To vehicle resin, it can use for main resin of for 
example acrylic resin , polyester resin , the alkyd resin and 
polycarbonate resin or other group, system which nixes amino 
resin and ( block ) polyisocyanate compound or other 
crosslinking agent. In addition, also 2-liquid type polyurethane 
resin and silicone resin etc which are hardened withthe ambient 
temperature drying are usable. 

[0010] Furthermore, substrate formation paint organic solvent 
type is general, but isnot something which is United to this and 
paint it can constituteas various form such as nonaqueous 
dispersion type, aqueous solution type and dispersion type. 
In case of coating, with organic solvent and water or other 
solvent diluting inthe coating suitability viscosity, it uses, but 
solid component at time of coating 10 to 50 wright%is 
desirable. In addition, usually, it is possible to use various 
additivewhich are used for one for paint, dry film thickness of 
substrate coating which it forms is range of25 to 50 |im and 
the preferably 30 to 40 |im . As for substrate coating, before 
applying topcoat paint bake hardening it is general todo, but 
solvent flush off just was done without baking is possibleto do 
topcoat painting . 

[001 1] Topcoat paint filmformation step is step which applies 
topcoat paint which interferencenica pigment which possesses 
vehicle and dark part region in substrate paint filmsurface and 
thecoloring pigment which has specific hue range at least 1 kind 
is contained thermosetting resin of at least 1 kindwhichis 
chosen from acrylic resin, polyester resin , the alkyd resin , 
fluororesin and polycarbonate resin as vehicle which forms 
said topcoat paint, andthose which nix amino resin and/or 
(block) polyisocyanate compound or other crosslinking agent 
are used These resin can also use combining 2 kinds or more 
not just 1 kind In addition, it is possible also to use curable 2- 
liqirid type polyurethane resin and silicone resin etcwith 
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[0012] Those which it covers or settle with various substance o 
f dark color region andare applied surface of flaky rrica particle 
as interference rrica pigment whichpossesses dark part regioa 
Was covered with black iron oxide which possesses chemical 
composition of for example (Fe2Q3) x(FeO)y (In Formila, 
x/y ratio = 1.5 to 5.0 /l)the interference irica black pigment 
which, After covering with titanium conpound which includes 
lower titanium oxide or oxidation titanium rritridewas covered 
with titanium dioxide interference rrica pigment which, Vis-a- 
vis aforementioned interference rrica pigment titanate silicon , 
aluminum, Covered zinc or other oxide interference rrica 
pigment which, After covering titanium dioxide or other metal 
oxide, pyrolysis doing carbon-containing compound under 
conditionwhich reduces said metal oxide carbon settles 
interference mica pigment which, metal hydroxide which 
contains carbon black is applied and interferencerrica pigment 
which sintering is done and after covering surface at titanium 
dioxidelayer, metallic titanium sputtering is done and 
interference rrica pigment etcwhere metallic titaniumsection 
and lower titanium oxide section which reduces theportion of 
titanium dioxide film scatter to surface correspond to this. 
These interference rrica pigment weather resistance and water 
resistance in order to inprove,may be something which 
administers coating furthermore making use ofthe tin , 
zirconium, chrorriumor silicon or other oxide. 

[0013] Coloration interference rrica pigment of this kind, for e 
xanple "NP Black N- Green WU " (5BG) ( Merck Japan 
supplied ), tf NP Black N - Red WH " (3 YR) (MerckJapan 
supplied ), "INFINI TEC BR - 05 SK4" (3YR) ( Ltd Shiseido 
make) and 'Tispeal 217 canuse such as " (4YR) ( Msshin Steel 
Ltd make) and "Dark Blue WII/ EMD "(4B)( Merck Japan 
supplied)the. Furthermore , syrrbol inside ( )ofeach 
colorationinterference rrica pigment which was illustrated here 
is Munsell hue indication ofthe interference color. 

[0014] Adjustment of interference color is done by coating amo 
unt of component which iscovered In addition, colorimetry 
method of interference color nixes interference rrica pigment 
tothe vehicle resin which consists of acrylic resin 3 4 parts by 
weight and melarrine resin 8.5 parts by weight at ratio of the2.5 
parts by weight, is measured on black coating of Munsell 
luminance Nl with coating which thecoating formation is done 
as object, with color computer ( Suga Test Instruments Co. Ltd 
(DB 69-070-8508) make and "SM- 5 type") as Munsell hue 
withthe film thickness 20 |jm . 

[0015] Above-mentioned interference rrica pigment, particle d 
iameter is used in range ofthe preferably 1 to 25 parts by weight 
and more preferably 2 to 20 parts by weight as fine powder of 1 
to 44 |jm and preferably 5 to 40 |Jm ,vis-a-vis vehicle 
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resin (solid corrponent) 100 parts by weight. 
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[0016] As coloring pigment, it can use various pigment of org?, 
nictype and inorganic typewhich from until recently are 
regularly used to one forpaint. As for example organic type 
you can list yellow lead, yellow iron oxide, ferric oxide and 
the carbon black etc azo lake pigment , insolubility azo dye , 
condensed azo pigment, phthalocyanine type pigment and 
the indigo pigment , perinone pigment , perylenetype 
pigment and phthalone pigment , dioxazine type pigment , 
the quinacridone type pigment , isoindolinone type pigment 
and metal corrplex pigment etc, in addition as inorganic type. 
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[001 7] But, Is used with this invention as for coloring pigment 
which, hue H of interference color of interference nica pigment 
which possesses thedark part region which was inscribed as hue 
H in Munsell display system vis-a-vis the Munsell hue circle 
100 is designated as 0, at least 1 kind of pigment where the+ 
50 around left, coloring pigment which for hue range of theO +/- 
25 is when it indicates with - 50 around right,desirably 
transparency which is this hue range is high, colors the vivid hue 
is used selectively. When coloring pigment which deviates from 
this hue range is corrbined, theturbidity occurs in paint color, 
it becorres impossible to reveal colorwhich is vivid depth. 

[001 8] In Munsell display system in this case as for hue H, color 
ing pigment in order to become dry film thickness 40 |jm , 
coating doing paintwhich is dispersed to particle diameter 10 
pmor less at ratio of 1 2 parts by weight vis-a-vis the vehicle 
resin 100 parts by weight, in coating which it formed to be 
attached, It is shown as Munsell hue which was measured due to 
color computer ( Suga Test Instruments Co. Ltd (DB 69-070- 
8508) make and "SM- 5 type ") the case where 5R is 
designated as 0 in Munsell hue circle whichis shown in for 
example Figure 1, ( arrow indication) becomes range of this 
invention from range,namely 10PB of left and rigjit +/- 25 to 
1 OY. preferably left and right +/- 20, it is a range of more 
preferably left andri^Tt+A 10. addition quantity of said 
coloring pigment, is set to range of preferably 0. 1 to 10 parts 
byweigjit and more preferably 0.2 to 5 parts by weigfavis-a- 
vis vehicle resin (solid corrponent) 1 00 parts by weig^tf. 

[00 1 9] Various additive which are regularly used to according to 
need conventional paint conposition can be corrbined tothe 
option in topcoat paint which consists of above-mentioned 
conpositioa As additive, ultraviolet absorber of for exanple 
dodecylbenzene sulfonic acid or other curing catalyst and 
benzotriazole type, antioxidant of benzophenoltype, you can 
list silicone and organic polymer or other surface preparation 
agent , antidrip agent arid thickener etc. These corrponent 
can improve performance of paint and coating with 
thecompounded amount of 5 parts by weight or less usually, vis- 
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a-vis vehicle resin 100 parts by weight. 
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[0020] Furthermore, topcoat paint or^nic solvent type is gen 
eral, but is not soirethingwhich is United to this and paint it can 
constitute as varioliform such as nonaqueous dispersion type , 
aqueous solution type and dispersion type. In case of coating, 
with organic solvent and water or other solvent diluting inthe 
coating suitability viscosity, it uses, but solid component at time 
of coating 10 to 50 weight%is desirable. In addition, dry film 
thickness of topcoat coating wliich is formed isthel0to30 
Jim usually. 

[0021] It is desirable furthermore top coating to do clear paint, 
to topcoat paint filmsurface . transparent resin which is 
regularly ised generally as clear paint is used, butit is possible to 
corrbine coloring pigment and various added conponent in 
rangewhich does not impair transparency according to need 
dry film thickness where top coating which it forms is desirable 
is 30 to 60 pm ,but extending to twice, it is possible to do 
coating. 

[0022] glass with metals which includes iron, aluminum, the 
copper or these alloy as coated substrate whi ch becomes paint 
filmformation object of thethis invention, as beginning, 
cement , concrete or other inorganic material , polyethylene , 
polypropylene , the ethylene - vinyl acetate copolymer , 
polyamide, poly acrylic, polyester, ethylene - poly vinyl 
alcohol copolymer , vinyl chloride resin , the vinylidene 
chloride resin, polycarbonate, polyurethane or other resin 
molding and various FRP or other plastic material , you can list 
wood and fiber material etc. Furthermore , beforehand 
appropriate undercoat ing andadrrinistering precoating 
treatment are option in these coated substrate. 

[0023] Coating can also do directly in coated substrate, but it ad 
ministers thepreparatory coating due to electrodeposition paint 
etc generally after surface forming process, reading thecoating 
etc of for example automobile after electrodeposited coating 
hardens, it moves to substrate paint filmformation stepand 
topcoat paint film formation step, painting operation is done 
making use of misting type painting machine etc, by air spray 
coating and the electrostatic coating etc. clear coating is done 
with wet on wet, bakes simultaneously with topcoat coating^nd 
hardens and forms top coating. 

[0024] 

[Work or Operations of the Invention] Generally, with coating 
which contains nica pigment color of materialwhich mica 
pigment has in shade section is easy to color. Because of this, 
with nica pigjnent of white type white where theligjitness is 
high it becomes color which becomes dirt; it becomes thecolor 
impression of being lacking in depth. In addition, when nica 
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[0025] Hft(z±M»i=**r*"7>-t;ua*36 
K felt H tftlUBT#-* -f * fflftfflT^ft l=» L ± 
2 5 ClTflD»ft«»i<. ftA5*MI«IL-C»^**lRl 

*«»i:1(HBft««Sll*IB*Lft^#ftll»***'r4 

-5 o 



[0 0 2 6] ±lB©itffl*<'7W r *IH***fl)*««t« 



[0 0 2 7] 

[Sffifl] JUT. *»8B<D3E««*lt««li:»ifcLTH 



[0 0 2 8] (1)T*»*a» 
#) Si] fc "tMS-90i/-7-*'7-f h" CH* 

>h (») s?D *fflt\ ^v-b^a^aicfcMtiw 

g/i<N-1. N-2, N-4lCft4J:5lcBftLfcT* 



pigment content paint was applied on substrate coatingwhere 
lightness is low, when lioness of substrate coating and luster 
diflferencewhich rrica pigment has are large, coating 
unevenness is likely to be conspicuous. Reading to this 
invention, in substrate surface it forms substrate coating with 
colorless substrateformation paint of lightness N 3 or less, luster 
difference of substrate coating decreases byapplying paint 
which contains interference nica pigment whichpossesses dark 
part region in this substrate paint film surface, white becoming 
diminpressionand coating unevenness are eliminated to 
effective. 

[0025] Hue H in Munsell display system which is contained sinu 
ltaneously in topcoat paintthe coloring pigment of +/- 2 5 or 
less, controling color uneveness vis-a-vis interference color 
ofthe aforementioned interference nica pigment, vivid it 
functions in order toimprove, it grants color which has color 
flop impression depthand saturation being high. This case 
where topcoat paint which simply contains 
colorationinterference nica pigment and coloring pigment 
which does not limit aforementionedhue range is used is peculiar 
effect which is not revealed, whenthe coloring pigment of hue 
range which exceeds +/- 25 vis-a-vis theinterference color of 
interference nica pigment is combined, interference color to 
do thesupplemental color, to cause turbidity, it cannot acquire 
color which has the depth in color and becomes. 

[0026] Above-mentioned action coupled with nica pigment ori 
ginal brilliance, with the flip-flop interference color of nica 
pigment and depth feel and brilliance coloring pigment toblend 
are revealed simultaneously with color impression and the 
highlighted part which have depth which does not have white 
becoming dinimpression and bottom turbidity impression in 
shade section. Therefore, as for nultilayer coating which is 
acquired it is formedas coating of high grade color which is 
superior in color flop impression 

[0027] 

[Working Exanple(s)] Below, contrasting Working Example of 
this invention with Comparative Example, you 
explainconcretely. substrate formation paint and composition 
component etc of topcoat paint which areapplied with each 
Working Example are below-mentioned sort. Furthermore ,as 
for compounded amount of each component it showed as 
theparts by weight of all solid component. 

[0028] (1) Substrate formation paint 

Making use of" Org? S - 90 sealer black " ( Nippon Paint Co. L 
td (DB 69-055-5370) make) with " Orgi S - 90 sealer white " ( 
Nippon Paint Co. Ltd (DB 69-055-5370) make), inorder for 
lightness in Munsell display system to become N - 1, N - 2 
andthe N - 4, substrate formation paint which tone is done 
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6^*-r@^»MhkT?tft^>HSBi OJBtt) 1001 

vl^;U> $79 ') \y— Y/ * $79 'J ;H8<B#S£{* 
•C, «^» : H2 0000 > 7K&3HI4 5, ftffl 5 
, Bff*#5 0%<D7$'J/HS8i8 0mgg|!i:, 
>20SE" CE#XE1b¥ (ft) fi. B»#6 096] 

<CSS,« T-rfilS^tLT 1*6 * 7 5 2 0 Sggfl£;g 



[0 0 2 9] T»-?<f ftttttaSH (Sl~6Afl)S$ 

(A) (FejOj), (FoO) y SSS"7'f*Sl» 
BfcK»-1 : "NP Black N— Green Wll" (5BG) O 

$<bS*£-2 : "NP Black N-Red Wll" (3YR) 0;U 

(B) {8.xmt^z ^/-mt?*>®.m%k 

?*>S-1 : "INFINITE CBR-05 SK4" (3YR) C (1* 

) xsits] 

it?* ii&m? $>lk-2 : "Tispeal 21 

7 " (4YR) CBSrSM (#) §0 

(D) 7 -y 7^*81*4 

CBi: "Dark Blue Wl l/END " (4B) OJl/^v*/* 

"IRIODIN 235 Wll" (1G) OA,$v-wO 

ttUJ 

[0 0 3 0] fffiflttoasi ($1 ~6^(DS^IilIS 
^■r. ) ; 



(2) Topcoat paint 

It coirbined to vehicle resin (solid component) 100 parts by wei 
ght with below-mentioned commercial interferencerrica 
pigment, and solids content which shows coloring pigment, in 
Table 1 to 6 dispersingdoing in fully with SG nill , it 
manufactured topcoat paint. As vehicle resin, with copolymer 
of styrene / methyl methacrylate / ethyl acrylate * 
hydroxyethyl methacrylate / methacrylic acid, acrylic resin 80 
parts by weight and " U-van 20SE ofthe number average 
molecular weight 20000, hydroxy! nurrber 45, acid number 15 
and solid component 50 % " ( Mitsui Toatsu Cherricals Inc. 
(DB 69-053-6982) make and solid cornponent 60 % )rrixing 
rnslanine resin 20 parts by weight which is marketed with 
tradename, it used. 

[0029] Types of interference mica pigment (Indication to Tab 
le 1 to 6 depends on beginning statement portion, symbol 
inside ( ) shows Munsell hue indication. ); 

(A) ( Fe203 ) x (FeO) y coating type rrica pigment 

Ironoxide-1: "NP Black N- Green WII " (5BG) (MerckJ 
apan supplied) 

Iron oxide - 2: "NP Black N-Red WE " (3YR) ( Merck Jap 
an supplied) 

(B) Lower titanium oxide /titaniumnitride/titaniumdioxidec 
oating type rrica pigment 

Titaniumtype - 1: "INFIM TEC BR- 05 SK4" (3YR) ( Ltd. Sh 
iseidomake) 

(Q Lower titanium oxide and metallic titanium scatter to surfac 
e titanium dioxide coating rypenica pigment titaniumtype - 
2:"Tispeal 217 " (4YR) ( Msshin Steel Ltd. make) where 

(D) Carbon black coating type rrica pigment 

CB : "Dark Blue WQV EMD " (4B) ( Merck Japan supplied ) 

(E) Green interference white rrica pigrrent (It does not possess 
dark part region with one for Comparative Example. ) 

White rrica : " Iriodin 235 WII " (1G) ( Merck Japan supplied ) 

[0030] Types of coloring pigment (Indication to Table 1 to 6 
depends on beginning statement portion, symbol inside ( ) 
shows Munsell hue indicatioa ); 



ISTA's Paterra(tm), Version 1.5 (There maybe errors in the above translation ISTA cannot 

be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.10 



:5pb) ciussfe* im m 

8P*-3: Kv;U->R6436 " K'Jb>&;1 

OR) [BAYER ttii] 

"f*— $ 1400" CCA 

BOT ttSi] 

:I0YR) [BASFtt§4] 

[003 1] SSSfll 1 ~ 1 1 , tt&0« 1 ~ 1 0 



Sl«g» CB^'OK (tt) Si, 

" ] 2 5 /im Jcfc.&J:5lc£gLfc0*, 

1 6 0 o CT-3 0^^ltfco COU^gKffiKTifeJfc 

£gL, 1 4 0°C-C3 0«-r B 1^MltL-CTift^lS*»f3c 



[0 0 3 2] Ttft^iSffilC±^^^$, 7*- 

KA-^#4t2 0°C, 12-1 S&bttZi&Tlzmfil 

( Hux>/*->u>/itiax^u/sti§?*;u=70/i 

5/10/5) -e*5giSSU 1 6-2 0«m Kfc 

s^3(c^gLfc„ m&imwm&® 

vttSL "Auto REA" ] &mi^X**itE.2. 8kg/cinZT' 
fHV ^g*(D^-X(D|?Hmii;ag2 5°C, ;lg7 5 
%\z&t$Uz. ^g^3»PaHr-yx<>y$J6Lfc<D*. 

h (ft) St, "7.-/ $0-1 00 " ] £K«lgI?A< 
&3 5 tim Iwfc-S.fcdK^X-;/ h^->-t7X-y hlC«ty^ 

*>. 1 4 0°CT-3 0^F B 1KMitfco 



[0 0 3 3] ZOTJ^KLTStmiC^fiELfcTtfc^K 

m\Z-0£, TfBOTS^TJ C I E (L*. a*. b» ) S 
jF&I.JSIt&fe*! CBJJgO.*) . £g(C*) ] (DJt^SiJ 



Pigment - 1: " lionol green 6YKP" (phthalocyanine type ;5G) 
( ToyoInkMfg. Co. Ltd (DB 69-055-2930) make) 

Pigment-2: " Plain gauze — > blueG314"(phtMocyaninety 
pe ;5PB) ( Sanyo Color Works Ltd make) 

Pigment - 3: " * rind maroon R6436 " (perylenetype ;10R) ( 
BAYER supplied) 

Pigment - 4: " Monarch 1400" (carbon black) (CABOT suppli 
ed) 

Pigment - 5: " ">a trans yellow L1916 " ( iron oxide ;10YR) 
(BASF supplied) 

[0031] Working Example 1 to 11 and Comparative Example 1 
to 10 

In steel sheet substrate surface coating it did in sequential makin 
g use oftheabove-rrentioned substrate formation paint and 
topcoat paint, with coating step below . With zinc phosphate 
after in order for dry paint film to become 25 um , thecoating 
doing catiorric electrodeposited paint ( Nippon Paint Co. Ltd 
(DB 69-055-5370) make and " PowerTop U-50 "), 3 0 rrin it 
baked tothe dull steel sheet substrate of thickness 0.8 mm which 
forming process is done, with 1 60 °C In order for dry paint 
film to become 40 [tm , air spray coating it did 
substrateformation paint on this electrodeposited coating aspect, 
30nin did to bake withthel40°C substrate cc^ngfbrmed 

[0032] Next, in order in substrate paint film surface topcoat pa 
int, to become 20 °C and thel2 to 15 second with ford cup 
#4, viscosity adjusting it did with solvent (toluene / xylene / 
ethylacetate / butyl acetate =70/15/10/5), in order forthe dry 
paint film to become 16 to 20 |Jm , coating it did It did 
coating with misting pressure 2.8 kg/crrC making use of 
electrostatic coater ( run ^Berg f "7 supplied , " Au to REA 
"), kept atmosphere of booth in coatingin temperature 25 °C 
and humidity 75 % After adninistering 3 rrin setting after 
coating in order acrylic / rrelarrine resinclear paint (Nippon 
Paint Co. Ltd (DB 69-055-5370) make and " Superlac O-100 
") for dry film thickness to become approximately35 urn , 
coating it did with wet on wet . After next, setting doing with 
approximately 10 rrin room temperature, 3 0-rrinute itbaked 
with 140 °C 

[0033] White becorring dimirnpression and bottom turbidity i 
mpression due to theoptics measurement and visual observation 
ofhue ( lightness (L*) and saturation (O)) in theCIE(L*, 
a* , b* ) display system with below-mentioned reference 
concerning multilayer coating whichconsists of substrate 
coating, topcoated coating and top clear coating which were 
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formed inthe substrate surface this way, it decided appraised 
depth feel and color uneveness. Contrasting result with blend 
composition etc of topcoat paint, it showed inthe Table 1 to 6. 



[0034] CIE (L*, a*, b* ) S^SlCfcif 
*fctt©H£ ; fca#ftHfiM- C«±ft*WS5BfS, G 

CMS-3SIL D65ft35, 2g*gf» 

SUCH 5° (/W5-f h^lRl<DS3t^H) fcjctfl 1 
0° (*>i-K*fl©»ftjas) a>aK"eBB*fc*jttL 

9JS ( L* ) fc£tf&g (C*) OfltSaSLfc. ftfe 
. C*li ((a*)2+(b*)2) 1/2-ctWLfc. 



[0034] As shown in Figure 2 measurement of hue in CXE(L*, a 

* , b* ) display system; makinguse of bending spectrometric 

color meter ( Murakami Color Research Laboratory research 

laboratory make, GCMS - type 3 , D65 light source and 

second field of view ), fromnormalthe illumination it did light 

source with angle of 45 ° vis-a-vis themeasurement sample 

which paint filmformation is done, fromregular reflection 

direction of illumination angle inthe light source side 15 ° 

(incident light point H of highlit direction) and incident 

li^it did sinultaneously with an^eof 110° (incident light 

point S of shade direction), colorimetry it did this withL* a * 

b * surface color systemof luminance - saturation, measured valueof lun 

it calculated O with (a* )2 + (b* )2} 1/2 . 



[0 0 3 5] i«fl£ff«®£*; S^tH^IZ J: 



filSltS : OfcL xfey 

jesus : o«tu *&y 

:Ofty xftL 
fit? 6 :OftL xfcy 
[00 3 6] i1 ~6l=*Lfc*S**6, **W<D*i* 
ttlzi/x-K»<DL*flli<«<TC» 

its. «aya, fetyt«iLfco 



[0035] Reference of visual determination appraisal; reference o 
f decision appraisal dueto visual observation depended on 
description below. 

White becoming dim impression : .circ. none X to be 

Bottom turbidity impression : .circ. none X to be 

Depth feel : It is, Xnone 

Color uneveness : .circ. none X to be 

[0036] As for nultilayer coating of each Working Example whi 
ch was formed from result whichis shown in Table 1 to 6, by 
method of this invention, in each case theL* value of shade 
section being low relatively, O value has becomehigh, at same 
time O value of highlighted part high, there is not awhite 
becoming dim impression and a bottom turbidity impression, it 
canrecognizethe feet that at same time it is a satisfactory color 
coating of thedepth feel. There was not a depth feel vis-a-vis 
this, regarding nultilayer coating of Comparative 
Examplewhere requisite of any of this invention corres off, 
whitebecoiring dim impression and bottom turbidity impression, 
color uneveness occurred 



[00 3 7] 



[0037] 
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[Chart note] (1) As for S as for shade and Hhigfrligfrt is shown, 
(Below , same). 
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[S2] 



[Table 2] 
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[Table 3] 
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[Table 4] 
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[Table 5] 
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[S6] 



[Table 6] 
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[0 0 4 3] ±IB<D£««£*»T*«Wfl>»*Ll*£ 



(2) ±mmn<D\it j p^mmf)<. ytvjimm. tk<;x 

XtJMBBL 7^7Kffi, 7?*ffllB, flu*-* 

(3) »»«***r* : F*^-f (Fe 2 0 3 ) 
x (FeO) y (ft** x/yi± = 1.5-5.0 /1) 0) 



[0043] Including above-mentioned Working Exanple, when yo 
u list embodiment where thethis invention is desirable, it 
becomes like below . 

(1) Luninance in Munsell display system of colorless substrate 
formation paint, multilayer paint filmformation method 
whichisaN2orless. 

(2) Vehicle resin of topcoat paint, miltilayer paint filmformati 
on method which is a thermosetting resin of at least 1 kind 
whichis chosen from acrylic resin , polyester resin , alkyd 
resin, fluororesin and the polycarbonate resin and a resin 
which nixes amino resin and/or (block) polyisocyanate 
compound or other aosslinking agent. 

(3) Possesses dark part region interference nica pigment which, 
Was covered with black iron oxide which possesses chemical 
corrpositionof(Fe2Q3) x(FeO)y(In Formula, x/y ratio = 

1 .5 to 5.0 /l) interference nica black pigment which, After 
covering with titaniumconpound which includes lower 
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v-f*fc» % =»ft**>»«>£a»fc»Sl*fiLfcffl 
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titanium oxide or oxidation titaniumnitridewas covered with 
titanium dioxide interference nica pigment which, Vis-a-vis 
aforementioned interference nica pigment titanate silicon , 
aluminum, Covered zinc or other oxide interference nica 
pigment which, After covering titanium dioxide or other metal 
oxide, pyrolysis doing carbon-containing compound under 
conditionwhich reduces said metal oxide carbon settles 
interference nica pigment which, metal hydroxide which 
contains carbon black is applied and after covering 
theinterference nica pigment , or surface which sintering is 
done at titanium dioxidelayer metallic titaraum sputtering is 
done and surface nultilayer paint filmformation method which 
isselected from interference nica pigment where metallic 
titanium section and thelower titanium oxide section which 
reduces portion of titanium dioxide film scatter. 

(4) Multilayer paint film formation method which uses colorin 
g pigment which for hue range of 0 +/- 10 isthe occasion which 
hue H in Munsell display system designates hue of 
theinterference color of interference mica pigment as 0 vis-a- 
vis Munsell hue circle 100, the+ 50 around left, it indicates 
with - 50 around theright. 

(5) Coloring pigment, nultilayer paint filmformation method 
which is a transparency pigment. 

(6) Composition of topcoat paint, interference nica pigment 1 
to 25 parts by weight which possesses thedark part region vis-a- 
vis vehicle resin (solid component) 1 00 parts by weight, 
multilayer paint filmformation method which contains 
preferably 2 to 20 parts by weight , the coloring pigment 0. 1 to 
10 parts by weight and preferably 0.2 to 5 parts by weight. 

(7) In topcoat paint film surface, nultilayer paint filmformati 
on method which forms clear coating with wet on wet. 

[0044] 

[Effects of the Invention] There is not a white becoming dim i 
repression and a bottom turbidity impression ifsort above, 
according to nultilayer paint filmformation method which 
relates to this invention,depending upon substrate formation 
paint and controlling lightness balance of topcoat paint, it 
becomes possible to form nultilayer coating of thehigh quality 
which shows depth feel and shiny which are superior. Therefore, 
including outside surface coating of automobile body where high 
grade paint color isrequired, vis-a-vis various coated substrate 
quite it is useful in theobject which forms nultilayer coating 
which is superior in decorative. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a explanatory diagram which shows range of hue 
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H £ * L ift W i] T* & <& 0 Hin Munsell display systemof thecoloring pigment. 

[0 2] mmm\zts^^mm^om^mvS>i>o [Figure 2] It is a explanatory diagramof color ireasureriEnt in 

Working Example. 

[SH [Figure 1] 




CH2] [Figure 2] 
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